Stomach-brain axis Gut-brain axis Choroid plexus Blood-brain barrier a b s t r a c t Several studies suggest a link between shifts in gut microbiota and neurological disorders. Recently, we reported a high prevalence of Helicobacter suis (H. suis) in patients with Parkinson's disease. Here, we evaluated the effect of gastric H. suis infection on the brain in mice. One month of infection with H. suis resulted in increased brain inflammation, reflected in activation of microglia and cognitive decline. Additionally, we detected choroid plexus inflammation and disruption of the epithelial bloodcerebrospinal fluid (CSF) barrier upon H. suis infection, while the endothelial blood-brain barrier (BBB) remained functional. These changes were accompanied by leakage of the gastrointestinal barrier and low-grade systemic inflammation, suggesting that H. suis-evoked gastrointestinal permeability and subsequent peripheral inflammation induces changes in brain homeostasis via changes in blood-CSF barrier integrity. In conclusion, this study shows for the first time that H. suis infection induces inflammation in the brain associated with cognitive decline and that the choroid plexus is a novel player in the stomachbrain axis.
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Introduction
The healthy human gastrointestinal tract harbours approximately 100 trillion commensal bacteria (Clemente et al., 2012; Foster and McVey Neufeld, 2013 ). An increasing number of recent studies indicate that shifts in the gastrointestinal microbiome caused by a broad variety of triggers, including gastrointestinal infections, might have a significant effect on our health. Indeed, dysbiosis has been associated with a wide range of human health problems (Boulange et al., 2016; Clemente et al., 2012; Dinan and Cryan, 2017b; Ochoa-Reparaz and Kasper, 2014; Walters et al., 2014; Zhang et al., 2015) , including neurological disorders such as depression, anxiety-like behaviour, autism, Alzheimer's disease and Parkinson's disease (Bercik et al., 2011; Bravo et al., 2011; Clapp et al., 2017; Dinan and Cryan, 2017a; Fung et al., 2017; Hu et al., 2016; Kelly et al., 2017; Mulak and Bonaz, 2015; Parracho et al., 2005; Tognini, 2017; Zhang et al., 2015) .
The genus Helicobacter is a group of gram-negative, spiralshaped bacteria colonizing the gastrointestinal tract of humans and animals. Helicobacter pylori (H. pylori) is the best-known gastric human pathogen and is one of the major causes of gastric cancer (Kusters et al., 2006) . Besides H. pylori, other Helicobacter species, referred to as non-Helicobacter pylori Helicobacter (NHPH) species, have also been associated with severe human gastric malignancies (Haesebrouck et al., 2009) . The most common NHPH species in humans is H. suis (Haesebrouck et al., 2009) , which naturally colonizes the stomach of pigs (Liang et al., 2013) and non-human primates (Bosschem et al., 2017a) . Most likely, transmission of H. suis occurs through direct or indirect contact between animals and humans. Additionally, H. suis can be present and survive in minced pork, suggesting that raw or undercooked pork may be a source of H. suis infection in humans (De Cooman et al., 2013) .
Recently, an exceptionally high frequency (27%) of H. suis DNA was found in gastric biopsies from human patients with Parkinson's disease compared to a control group with no clinical
